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"Hydro phi lierung Tester Oberf lachen" 



PATp NT-AflTE I'LU N G 
♦hmZeicheri - Ihre Nachricht yom UnserZelchcn Terofon-Qufchwiihl' . Dntyn- 

Kl/Da 338- ^59 lO.Dezeirtber 19 

ISine unangenehme- Erscheiiinng ist die Schli erenbildung auf 
Viiidschutzscheibeii von Verkehrsmitteln aller Art b<yi Be- 
netzung m i t Vasser, z.IK Regen. Die.se Schlierenbilduhg bat 
ihre Ursache in der Ablngerung hydrophober Verschmutzungen,. 
so daB Washer die WiadschtitzscbeibeTi ilicht Tbenet^t. Die 
durcJi die Nichtbeuet zung erzeugte Lichts treunng reduziert die 
Sicht drastisch, vodurch ein Sicherheitsrisiko gegeben ist, 

Man kann die hydro pho ben ^erschmmtzungen mit pulverformi gen 
Mitteln beseitigen, die eine graJAe Uberflache besitzen. Sol- 
die Mittel sind z.E). Kleselsiiure, Kaolin, Krexdo and ahnliclie. 
Der anfungLidie Erfolg wird aber nach kurzer.Zeit duroh neu- 
erliche Ab Lagerungen- hydrophober Storfe zunichte gemacht. 

. Auch der Zusatz von grenzflachenalctiven Reini gungsmitteln wur- 
do versucht, hatte aber lediglich die Wirkung, daft groberer 
Schnmtz leichter entfernt wurde. 

* • - • • 

Die ITydrophobi-erung der . Schr. ihen in einer AutownHchs traRe 
durch den znm Stand der Teclmik gehorendVu ELnsatz wasser- 
losichur,katLonalcti^.ir MitteL als 1, WasserverdKingor M zur 
Verkiir^ung der Trockmmg . riacji der Wasclie vorursacht bet nach- 
l oLrrmi.jMr Fahrt tiber re&tmnasse StraBen dcAxI LerfMibl Lduug auf 
den Mcheiben mit erhebLicher Si ehtbeh iaderuug . 

Seit dem Uobraudi von Ueschi rrspiilmasc hinen 1st «s hekaurit, 
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daft das lleckeniose Trocknen des Guschirres tiach |dem Reini- 
gungsvorgang nicht erreicht ward. Trotz Einsatzesj grenzfla- 
c.henaktiver Verbindungen aLs sogenannte Klarsspiilmlttel blot- 
ben Weisse.,f.Leckeruirtig€! Ablngerungen zuriick. Sie errtstehen 
cladurc'h, daB sich zum SchluB auf der Geschirroberflaehe das 
Wasser tropf enformig verteilt unci die- HHrtebildner des Wassers 
sich an die son Stcllen oblagern. 

Es ist bekannt, daB in Laboratorien zur Entfettung von Bu- 
retten u.a. aggressive K«»ihigungsmittel , wie Chromschwefel- 
saure, eingesetzt werden miissen, urn einen einwandf reien Ab- 
laaf waBriger Losungen an den Wandungen zu gewahr Leisten. 

Es wurde nun gefunden, dafl alle vorbeschriebenen durch hydro- 
phobe Verschmutzungen und/pder kationaktive Verbindungen be- 
dingten Nachteile an festen Oberflachen bei Benetzung durch 
Wasser oder waflrige Lcisungen vermieden werden, wenn man er- 
findungsgemaB die feston Oberflachen mit einer wjiBrigen Lb- 
sung eines kationalctiven Polyelektrolyten behandelt. AIs kation 
aktive Polyelektrolyte kommen polymer e AthyLenim ( tie , polymeres 
DLmethylaminoathyimethacryiat oder-ncryLat oder Mischpolymeri- 
sate der genannten Stoffw mit nichtionogenen Monomeren, wie 
AcryLainid, Acrylnl tril usw. , b?w. Dertyate dieser Verbindungen, 
mirage. Die beispie Lhafl angefiihr ten b'toffe begrenzen den Er- 
findungsgegenstand nicht. Die Po L y e 1 e ktro I y t e geLangen zweck- 
nuissi-r in oi.uT Konzenfcration von 0,001 bi, kO% in Form wall- 
riger Losungen zum ELiKsntz. _I>i« lirfitulu.igsgtimass.m wasscrlos- 
Licheri Polye L elc tro ly to ktituu; n . f iir «*ich allein, ober auch in 
K,...hirtutic,.ii mit nLcht i om.g^nen Tnnsidon rind/uder Hydroxylver- 
blridmigmi zum Einsatz f;n tangetu 

Dio Kt.-fiiuUmg *oi an Hand der tolgonden IJeLspiete welter L.olegt 
lh- i s|i L«J I 

Eiii^r I 1 t as.sciulen Sche i beiiwaschun I age wcnlun 'l r > ml einer 

0, H/.igen waliriren Liisung von Poly trimo Uiyi ..mnmn inmchlorathyi- 

mf-Lh.,crylat .nit einem Molgewicht von ca, 1 000 000 zugesetzt. 
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Hit diesor LHsung lxefext der Scheibenwasclier eineii audi bei 
^tarkem Ge S enwiiid nicht zerplatzenden Wasserstrahl, dor vom 
ScbeibenwJ -seller einem klar durchsiciiti gen f zusammenliangcn- 
den Sichtaiisschniti uher die Windschutzscheiberi gezogen wird- 



Bex spiel 2 

Elne 1 .I fassende Scheibenw aschanlage vrurde mit einer l?Sig<m 
UJsung eines Rejnigun R s-und Hydrophilierungsmittels folgondor 

Zusnmm en se taxing versehen; 

50 Teile PolytrAmethylamnioniiimatbylmethacrylat 

(koti in ffasser) T MG ca* 50 000 
10 Telle Monononylplienolpoly^lykolather 
(mit 9 : Athylenoxid) 

6 Telle Athanal' . 
jk Telle Wasser - 

Errekt vie in* Beispiel 1 mit der Maftgabe, daft die Schei.be nach 
Abstellen des Wischers klar auftrocknet. 



Beispiel 3 

Elne 1 1 fasfiende Scheibetiwaschanlage wurde mit einer l^igen 
Lb stag eines feini S ungs-und . Hydropbilierungsmittels folgender 

Zusammensetzxmg versehen 

50 Telle Palytrimethylammoniumathylmethacrylat 

( k0% in Wasser) , MG ca. 50 000 
10 Teile Manononylphenolpolyglyko lather 

(mit 1 4 Athylenoxid) 

7 t 5Teile Polyalkylenoxid mit ca. 60% Athylenoxid and 
40?4 Propyl enoxid 

32 t 5Teile Wasser 

Man erzielte eine vollkommen schlierenfreie , klar durchsichtige 
Wischflache, die nach Abstellen des Wischers klar auf trocknete ; 

Beispiel 4 

Es wurdert 9 Reagciisvglaser mit einem in AutowascltstraBen ubli- 
chen Kationaktivcn Hydrophobierungsiiiit tel behandc.lt und tnit 
Leifungswasse^ kraftig- ntisgespiil t , Das Wasser vori.ro elite nicht 
mehr die Gl aswand vm Tx'netzen • 
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b) Ansblilife.ssend wtit'deii die -Rfca&erizgiaseir i-jj feirter 
ISiigfcn Ldsttng vdri ^-Aid»Noiiylpiieittji 5 Miniitfeii 1^ 
scliutt&it uiid friedei- Wit Leituiiggvrtt&sfer kraiiig 
Attcii daiiach risss delr WaS&erfiltii fedfbrt. wiedfcsr tuitoi- 'pvopt&h 
bilcKuig Mil's 

b) Die Hfca^fcnz£l&ser 'i-6 vurdfrh mit bifier i^igeh Polyti-ifteUiyl 
artutfdhiUnicliiur^ feefcdidtteit i liafiatili 

1*8? fciiie ilydf-oiriiilifertiiig des Glais^ d^utlieii zu eirlefeilitefi 4 
diar 1 feaSsteri^ilhi rifis jedodh fidfch stfeilcmvei Sfe aui\* 

fc) tiie Rtiagdh^giast«r 7-9 imrdeii ftii t diricsf- i?4igtsii LU$ui.i& riacii 
Hid Sfiilil £ kUi-z geschtiiteitf Anst'Hiiegfceild irurdeh sis £6 = 
i di ; t tfiede^ Witsfeei- bSnfetzt iittd lcbrthteii aueh iii&lii iiidht 

iiydFdiihmiicSjrl Wd^dNiis AucH riafcH iOftiaii&Stii AuSspuiSii hiit Lfci 
tiiiigfittfeissep tiiiUb die flfeiifetzfca^kSdLt erhaiteii. 

Milts iJUFettdf Sii de^SIi iiifiifW&Hd dMS tfaSfcfer iiefiartig abiifety 
*ti^dt* JHit eiiiei 1 ^Sigeii bBitliig riacii Sei§f*itei 3 beiiaiidfcit ; Aii* 

ii^i jujjusl. it 

Mm tiH86iiiiM ; if)iliKfliS6hiHfe WUrde ffldtib" Siifdiif Haiidgl&iiblieiieii KSi = 

higuiiggitfiUei befc^iiictet; Bdiii gpgndfe? tet das* KistripiiiHiittei 

Die gfcSpditfcH 6iMfce? Uiid Tfciieir feisgeH fictfeii dt?fti ¥?6gfcfigif Siiten 

nbsbiut rieekeafi^ifen Ifociigisii;* mis 

witfden 6 fiea&eiiggiassr aaeh Sexspiei 4 h^drdfiheMfert titid 

ahsehiiesSeiia 3 SiikssF itafcii Afesatz 4e tffeitgirbekaHdfcii itiii dfchi 
ulitfcrsfchiedj daB elite i$£i§g tb'Miihg de6 foigfeHtfSii £eiitiguiigi3 = 
uiid Hydrcfplidbi fe;Hi^ aiigfewferidfei iHird§: 
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67 Telle Polyathyleniminlosung (30j£ f MG oa. 50 000) 
10 Telle Nonylphenolpolyglylcolather ( 9 Athylenoxid) 

6 Teile Athanoi 

i Teil Essigsaure 
34 Telle Wasser 

Es trat sofort wieder Benetzung ein> die auch nach lOmaligem 
Ausspiilen mit Leitungswasser erhalten blieb. 



In Detracht gezogene Pruckschrif ten :. 

FEY : 11 Chemi sch-te chni sche Vor s chri ft endammlung " 
Stuttgart 1952 
S.102 

DT-PS 1 255 837 
DT-AS I 139 229 
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1.) Hydrophilierung fester Oberflachen, dadurch ge- 
kemizeichnet, dafl sie mit einer wiiBrigen Losiing 
eines kationaktiven, hdhermolekularen Polyelek- 
trolyten behandelt verden, 



2.) HydrophiliT&rung fester Oberflachen nach Ansprxtchl , 
dadurch gekennzeichnet, daB der kationaktive Poly- 
elektrolyt in wafiriger Ldsung mit einer Konzentra- 
' tion von 0 t 001 bis k0% zur Anwendung kommt. 

3) Beinigung und Hydrophilierung fester Oberflfichen, 
dadurch gekennzeichnet , dafl den kationalctiven Poly- 
elektrolyten nichtionische Tenaide und/oder Hydro- 
xy verb in dungen Und/oder Polyalkylenglykole zugesetzt 
verden. 
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HYDROPHILIZATION OF SOLID SURFACES 

Inventors: Dipl.-Chem. Helmut Klein 

Dipl.-Chem. Dr. Reinmar 
Peppmoller 
4160Krefeld 

Applicant: Chemische Fabrik Stockhausen & 

Cie,4150Krefeld 

Fogging on the windshields of vehicles of all kinds when they are wetted with water, for 
example rain, is an unpleasant phenomenon. This fog formation has its origin in the deposition of 
hydrophobic dirt, so that water does not wet the windshield. The scattering of light produced by 
the nonwetting reduces visibility drastically, which is a safety risk. 

The hydrophobic dirt can be removed with powdered agents that have a large surface 
area. Such agents are, for example, silica, kaolin, chalk and the like. The initial good result, 
however, is ruined after a short time by the further deposits of hydrophobic substances. 

The addition of surface-active cleaning agents has also been attempted, but it only has the 
effect of removing coarser dirt more easily. 

The hydrophobization of the windshield in a carwash through the use of water-soluble 
cationic agents as "water displacers" to shorten the drying time after washing, which belongs to 
the prior art, gives rise to the formation of fog on the windshield and a considerable degree of 
poor visibility when the vehicle is subsequently driven over rainy streets. 
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It has been known since dishwashing machines have come into use that spot free drying 
of the dishware after the wash cycle is not achieved. In spite of the use of surface-active 
compounds as the so called clear rinse agents white, spot-like deposits remain behind. They 
result from the fact that in the end the water becomes distributed on the surface of the dishes in 
the form of drops and the water hardeners in the water are deposited at these sites. 

It is known that aggressive laboratory cleaning agents like chromosulfuric acid, among 
others, have to be used to degrease burettes, etc., in order to guarantee flawless runoff of aqueous 
solutions on the walls. 

It was now found that all of the described disadvantages caused by hydrophobic dirt 
and/or cationic compounds on solid surfaces when they become wet with water or aqueous 
solutions can be avoided if the solid surfaces are treated in accordance with the invention with an 
aqueous solution of a cationic polyelectrolyte. Possibilities as cationic polyelectrolytes are 
polymer ethyleneimines, polymer dimethylaminoethyl methacrylate or acrylate or mixed 
polymers of the said substances with nonionic monomers like acrylamide, acrylonitrile, etc., or 
derivatives of these compounds. The substances listed as examples do not limit the object of the 
invention. The polyelectrolytes can expediently be used in a concentration from 0.001 to 40% in 
the form of aqueous solutions. The water-soluble polyelectrolytes in accordance with the 
invention can be used by themselves but they can also be used in combination with nonionic 
surfactants and/or hydroxyl compounds. 

The invention is substantiated further by means of the following examples. 

Example 1 

25 mL of a 0.5% aqueous solution of polytrimethylammoniumchloroethyl methacrylate 
with molecular weight of about 1,000,000 is added to a 1-L windshield washer unit. With this 
solution the windshield washer produces a jet of water that does not break up even when there is 
a strong headwind and that is drawn by the windshield wiper over the windshield to form a 
clearly transparent cohesive viewing sector. 

Example 2 

A 1-L windshield washer unit was filled with a 1% solution of a cleaning and 
hydrophilization agent of the following composition: 

50 parts polytrimethylammoniumethyl methacrylate (40% in water), M w about 50,000 
10 parts monononylphenol polyglycol ether (with 9 ethylene oxide units) 
6 parts ethanol 
34 parts water 



The effect is the same as in Example 1 except that the windshield (iries clear after 
stopping the wiper. 



Example 3 

A 1-L windshield washer unit was filled with a 1% solution of a cleaning and 
hydrophilization agent of the following composition: 

50 parts polytrimethylammoniumethyl methacrylate (40% in water), M w about 50,000 
10 parts monononylphenol polyglycol ether (with 14 ethylene oxide units) 
7.5 parts polyalkylene oxide with about 60% ethylene oxide and 40% propylene oxide 
32.5 parts water 

A completely fog free completely transparent white surface that dried clear after stopping 
the wiper was achieved. 

Example 4 

9 test tubes were treated with a cationic hydrophobizing agent that is customarily used in 
carwashes and thoroughly rinsed with tap water. The water was no longer able to wet the glass 
wall. 

a) Test tubes 1-3 were shaken with a 1% solution of 9-etononylphenol for 5 minutes and 
again vigorously rinsed with tap water. After this the water film immediately broke up and 
formed drops. 

b) Test tubes 4-6 were shaken with a 1% polytrimethylammonium chloride ethyl 
methacrylate solution. After that hydrophilization of the glass could clearly be recognized; 
however, the water film still broke up here and there. 

c) Test tubes 7-9 were briefly shaken with a 1% solution as in Example 2. Then they were 
immediately rewetted with water and could be hydrophobized no further. The wetability 
continued to be maintained even after rinsing 1 0 times with tap water. 

Example 5 

A burette, on whose inside wall the water ran off in beads, was treated with a 1% solution 
as in Example 3. Then it was washed again several times with pure water. After that the water 
ran off uniformly without the formation of drops. 

Example 6 

A dishwashing machine was loaded with a commercial detergent. A supply of 0.5 
aqueous solution of polytrimethylammonium chloride ethyl methacrylate (M w about 1,000,000) 
was added to the clear rinse dispenser. 
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The rinsed glasses and plates exhibited absolutely spot free high gloss after drying. 
Example 7 

6 test tubes were hydrophobized as in Example 4 and then 3 test tubes were retreated as 
in Section 4c except that a 4% solution of the following cleaning and hydrophobization mixture 
was used: 

67 parts polyethyleneimine solution (40%, M w about 50,000), 10 parts monononylphenol 
polyglycol ether (with 9 ethylene oxide units) 

10 parts nonylphenol polyglycol ether (9 ethylene oxide) 
6 parts ethanol 
1 part acetic acid 
34 parts water 

Wetting again occurred immediately and continued to exist even after rinsing 10 times 
with tap water. 

Publications taken into consideration: 

FEY: "Chemical Industrial Rules Collection" Stuttgart 1952, p 102 
DT Patent 1 255 837 
^DT Auslegeschrift Patent 1 139 229 

Claims 

1 . Hydrophilization of solid surfaces, which is characterized by the fact that they are 
treated with aqueous solution of a cationic high molecular polyelectrolyte. 

2. Hydrophilization of solid surfaces as in Claim 1, which is characterized by the fact that 
the cationic polyelectrolyte is used in aqueous solutions in a concentration from 0.001 to 40%. 

3. Cleaning and hydrophilization of solid surfaces, which is characterized by the fact that 
nonionic surfactants and/or hydroxy compounds and/or polyalkylene glycols are added to the 
cationic polyelectrolytes. 
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